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(54) Image sensing device and portable terminal 

(57) This invention relates to an image sensing de- 
vice that can be manufactured well without being limited 
by the size or shape of an optical member, an image 
sensing element, and a substrate, and a portable termi- 
nal incorporating the same. An image sensing device of 
this invention includes a substrate having an image 



sensing element, and an optical member for forming an 
image of an object on an image sensing region of the 
image sensing element. The optical member includes a 
lens member, and a lens support member which has a 
support for supporting the lens member and which is ar- 
ranged to abut against an image non-sensing region of 
the image sensing element. 
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Description 

BACKGROUND OF THE INVENTION 

FIELD OF THE INVENTION: 

[0001] The present invention relates to an image 
sensing device that can be mounted in a portable cellu- 
lar phone set, a personal computer, or the like, and a 
portable terminal. 

DESCRIPTION OF THE PRIOR ART: 

[0002] In recent years, a compact, high-performance 
image sensing device that can be mounted in a portable 
cellular phone set, a personal computer, or the like has 
been developed. 

[0003] In a conventional image sensing device of this 
type, for example, an electrical component such as an 
A/D converter or driver, a CCD bear chip (image sensing 
element) to be connected to an image processing IC cir- 
cuit, and the like are attached to a substrate. Also, a lens 
portion (optical member) having an imaging lens and a 
leg for enabling arrangement on the substrate are dis- 
posed (see, e.g., Japanese Unexamined Patent Publi- 
cation No. 9-284617). 

[0004] In the image sensing device disclosed in the 
above reference, in Fig. 13B, although the size of an 
imaging lens 120a of a lens portion is equal to that of a 
lens portion 1 1 0 shown in Fig. 1 3A, as a CCD bear chip 
and substrate (neither are shown) are made more com- 
pact, legs 1 20b of a lens portion 1 20 must be positioned 
on the inner side of a lens effective diameter 1 20aa and 
must abut against the outer side of the image sensing 
area of the CCD bear chip. In this case, only those por- 
tions of the legs 120b of the lens portion 120 which abut 
against the substrate must be formed small. Then, the 
legs 120b extend from inside the effective diameter 
120aa of the imaging lens 1 20a, thus forming undercuts 
121 . Due to the limitation of the mold, however, it is im- 
possible to mold a lens portion 1 20 having such a shape. 
Therefore, it is difficult to form a lens portion (optical 
member) that flexibly copes with a change in size or 
shape of the CCD bear chip or substrate. 

SUMMARY OF THE INVENTION 

[0005] The present invention has been made in view 
of the situations of the prior art described above, and 
has as its object to provide an image sensing device that 
can be manufactured well without being limited by the 
size or shape of an optical member, an the image sens- 
ing element, and a substrate, and a portable terminal 
incorporating the same. 

[0006] In orderto achieve the above object, according 
to the first aspect of the present invention, there is pro- 
vided an image sensing device comprising a substrate 
having an image sensing element, and an optical mem- 



ber for forming an image of an object on an image sens- 
ing region of the image sensing element, wherein the 
optical member comprises 

5 a lens member, and 

a lens support member which has asupportforsup- 
porting the lens member and which is arranged to 
abut against an image non-sensing region of the im- 
age sensing element. 

10 

[0007] In the first aspect, the optical member is con- 
stituted by the lens member, and the lens support mem- 
ber which has the support for supporting the lens mem- 
ber and which is arranged to abut against the image 

15 non-sensing region of the image sensing element. 
When the lens support member to be arranged between 
the lens member and the image sensing element and 
substrate are changed when necessary, the image 
sensing device is not limited by the relationship, e.g., 

20 the size or shape, of the lens member, the image sens- 
ing element, and the substrate. This increases the de- 
grees of freedom in the manufacture of the image sens- 
ing device. 

[0008] According to the second aspect of the present 
25 invention, there is provided an image sensing device 
comprising a substrate having an opening, an image 
sensing element attached to a lower surface of the sub- 
strate to close at least part of the opening, and an optical 
member for forming an image of an object on an image 
30 sensing region of the image sensing element, wherein 
the optical member comprises 

a lens member, and 

a lens support member which has asupportforsup- 
35 porting the lens member and which is arranged to 
abut against an image non-sensing region of the im- 
age sensing element from an upper surface of the 
substrate through the opening. 

40 [0009] In the second aspect, the lens support member 
of the optical member that focuses incident light onto 
the image sensing element is attached such that it abuts 
against the upper surface of the image sensing element 
from the upper surface of the substrate through the 

45 opening. Thus, the image sensing device realizes re- 
duction in profile by an amount corresponding to the 
thickness of the substrate. The optical member is con- 
stituted by the lens member, and the lens support mem- 
ber which has the support for supporting the lens mem- 

50 ber. Thus, when the lens support member to be inter- 
posed between the lens member and the image sensing 
element is changed when necessary, the manufacture 
of the image sensing device is realized without being 
limited by the relationship, e.g., the size or shape, of the 

55 lens member, the image sensing element, the substrate, 
and the like. This increases the degrees of freedom in 
the manufacture. 

[001 0] According to the third aspect of the present in- 
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vention, in the image sensing device according to the 
first or second aspect, there is provided an image sens- 
ing device wherein the outer end of the support is locat- 
ed on the outer side of the image sensing element. 
[0011] In the third aspect, the same effect as that of 
the image sensing device according to the first or sec- 
ond aspect can be obtained. Moreover, particularly, for 
example, when the lens portion is larger than the image 
sensing element and the side end of the support is lo- 
cated on the outer side of the image sensing element, 
the image sensing device can be manufactured without 
any problem. Thus, the image sensing element can be 
formed small regardless of the size of the lens member. 
This realizes downsizing of the image sensing device. 
[0012] According to the fourth aspect of the present 
invention, in the image sensing device according to any 
one of the first to third aspects, there is provided an im- 
age sensing device wherein, in the support, the lens 
member fits with the lens support member. 
[0013] In the fourth aspect of the present invention, 
the same effect as that of the image sensing device ac- 
cording to any one of the first to third aspects can be 
obtained. Moreover, particularly in the support, as the 
lens member is fitted with the lens support member, the 
lens member and the lens support member are fixed at 
predetermined positions. This stabilizes the dimension- 
al accuracy of the optical member, so that a predeter- 
mined optical function can be achieved. 
[001 4] According to the fifth aspect of the present in- 
vention, in the image sensing device according to the 
fourth aspect, there is provided an imagesensing device 
wherein the lens member has a projection projecting in 
a direction perpendicularto a direction of an optical axis, 
and the support has a recess which is to fit with the pro- 
jection of the lens member and which opens upward. 
[0015] In the fifth aspect, the same effect as that of 
the image sensing device according to the fourth aspect 
can be obtained. Moreover, particularly, the lens mem- 
ber has the projection projecting in the direction perpen- 
dicular to the direction of the optical axis, and the sup- 
port has the recess which is to fit with the projection and 
which opens upward. Thus, the lens member can be fit- 
ted from above. This realizes facilitation of the manufac- 
ture. 

[001 6] According to the sixth aspect of the present in- 
vention, in the image sensing device according to any 
one of the first to fifth aspects, there is provided an im- 
age sensing device wherein the lens support member 
has light-shielding properties. 

[0017] In the sixth aspect, the same effect as that of 
the image sensing device according to any one of the 
first to fifth aspects can be obtained. Moreover, particu- 
larly, since the lens member has the light-shielding prop- 
erties, internal reflection against the lens member can 
be prevented. 

[001 8] According to the seventh aspect of the present 
invention, in the image sensing device according to any 
one of the first to sixth aspects, there is provided an im- 



age sensing device wherein at least one of an aperture 
plate and an IR cut filter is inserted between the lens 
member and the lens support member. 
[001 9] In the seventh aspect, the same effect as that 
5 of the image sensing device according to any one of the 
first to sixth aspects can be obtained. Moreover, an im- 
age sensing device in which particularly at least one of 
the aperture plate and the IR cut filter is inserted be- 
tween the lens member and the lens support member 
10 can be manufactured. 

[0020] According to the eighth aspect of the present 
invention, in the image sensing device according to any 
one of the first to seventh aspects, there is provided an 
image sensing device wherein an abutting surface of the 
15 lens support member which abuts against the image 
non-sensing region of the image sensing element has 
a uniform three-dimensional surface. 
[0021] In the eighth aspect, the same effect as that of 
the image sensing device according to any one of the 
20 first to seventh aspects can be obtained. Moreover, par- 
ticularly, the abutting surface of the lens support mem- 
ber which abuts against the image non-sensing region 
of the image sensing element has the uniform three-di- 
mensional surface. Thus, the lens support member and 
25 the imagesensing elementform multi-point contacts, so 
that the load of the lens support member can be dis- 
persed, which is preferable. 

[0022] According to the ninth aspect of the present in- 
vention, there is provided an image sensing device com- 
30 prising an image sensing portion including an image 
sensing element having a photoelectric converting por- 
tion, a substrate for holding the image sensing element 
and having an external connection terminal for an elec- 
trical signal, an optical member for forming an image of 
35 an object on the photoelectric converting portion, and a 
housing having an opening and made of a light-shielding 
member to cover the optical member, the optical mem- 
ber having a height of not more than 1 0 mm in a direction 
of an optical axis, wherein the optical member compris- 
40 es 

a lens member, and 

a lens support member for supporting the lens 
member and arranged to abut against an image 
45 non-sensing region of the image sensing element. 

[0023] In the ninth aspect, in the comparatively com- 
pact image sensing device in which the optical member 
has the height of not more than 1 0 mm in the direction 
50 of the optical axis, the optical member comprises the 
lens member and the lens support member. When the 
lens support member to be interposed between the lens 
member and the image sensing element is changed 
when necessary, the manufacture of the image sensing 
55 device is realized without being limited by the relation- 
ship, e.g., the size or shape, of the lens member, the 
image sensing element, the substrate, and the like. This 
increases the degrees of freedom in the manufacture. 
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[0024] According to the tenth aspect of the present in- 
vention, there is provided a portable terminal wherein 
the image sensing device according to any one of the 
first to ninth aspects is mounted in a case thereof. 
[0025] In the tenth aspect in the portable terminal in 
which the image sensing device according to any one 
of the first to ninth aspects is mounted in the case there- 
of, the degrees of freedom in the manufacture increase 
because of its image sensing device. 
[0026] The above and many other objects, features 
and advantages of the present invention will become 
manifest to those skilled in the art upon making refer- 
ence to the following detailed description and accompa- 
nying drawings in which preferred embodiments incor- 
porating the principle of the present invention are shown 
by way of illustrative examples. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0027] 

Fig. 1 is a perspective view of an image sensing de- 
vice according to the first embodiment of the 
present invention; 

Fig. 2 is a partially omitted sectional view taken 
along a section II of the image sensing device 
shown in Fig. 1 ; 

Fig. 3 is a perspective view of an optical member; 
Fig. 4 is an exploded perspective view showing the 
optical member and an image sensing element 
which are provided to the image sensing device; 
Fig. 5 is an exploded perspective view showing an 
optical member according to the first modification 
and the image sensing element; 
Fig. 6 is an exploded perspective view showing an 
optical member according to the second modifica- 
tion; 

Fig. 7 is an exploded perspective view showing an 
optical member according to the third modification; 
Fig. 8 is an exploded perspective view showing an 
optical member according to the fourth modification 
and the image sensing element; 
Fig. 9 is a partially omitted sectional view for ex- 
plaining an image sensing device according to the 
second embodiment; 

Fig. 10 is a plan view of the substrate and image 
sensing element of the image sensing device 
shown in Fig. 9; 

Fig. 11 is a partially omitted sectional view for ex- 
plaining an image sensing device according to the 
third embodiment; 

Figs. 12Aand 12B are a front view and a rear view, 
respectively, showing an example of a portable cel- 
lular phone set incorporating an image sensing de- 
vice of the present invention; and 
Figs. 13A and 13B are views for explaining a con- 
ventional optical member and its modification, re- 
spectively. 



DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0028] Several preferred embodiments of the present 
5 invention will be described in detail with reference to the 
accompanying drawings. 

First Embodiment: 

[0029] As shown in Figs. 1 and 2, an image sensing 
device 100 has a substrate PC, an image sensing ele- 
ment 2 disposed on one side of the surface of the sub- 
strate PC, an optical member 1 for focusing light on the 
image sensing region (a photoelectric converting por- 
tion 2a to be described later) of the image sensing ele- 
ment 2 to form the image of an object, an aperture plate 
3 for adjusting the quantity of lightthat becomes incident 
on the optical member 1 , a mirror frame 4 for covering 
the image sensing element 2, a light-shielding plate 5 
having light-shielding properties, an IR cut filter 6 sup- 
ported by the light-shielding plate 5, a pressing member 
7 for pressing the optical member 1 toward the image 
sensing element2, positioning electrical components 8a 
for positioning the mirror frame 4, other electrical com- 
ponents 8 arranged on the substrate PC, a flexible sub- 
strate FPC extending from the substrate PC, and the 
like. 

[0030] As shown in Figs. 2 to 4, the optical member 1 
is constituted by a lens member 9 made of a transparent 
plastic material, and a lens support member 10 which 
supports the lens member 9 and which is arranged on 
the image sensing element 2 to abut against it. 
[0031] The lens member 9 integrally has a lens por- 
tion 9a having the shape of a convex lens, and a fitting 
portion 9c formed under the side of the lens portion 9a 
to fit with the lens support member 10. An upper surface 
portion 9b is formed on the upper end of the lens mem- 
ber 9, and the lens portion 9a is formed at the center of 
the upper surface portion 9b. The fitting portion 9c has 
projections 9d projecting downward. 
[0032] The lens member 9 has a length of 10 mm or 
less in the direction of the optical axis of the lens portion 
9a and a weight of 15 g or less, so that it can be used 
in a comparatively compact image sensing device. 
[0033] The lens support member 1 0 is made of a light- 
shielding plastic material to prevent internal reflection 
by the lens member 9. A saucer-like support 1 0a which 
fits with the fitting portion 9c of the lens member 9 to 
support the lens member 9 is formed on the upper end 
of the lens support member 10. A tubular leg 10b is 
formed under the support 10a. Four abutting portions 
10c to abut against the image sensing element 2 are 
formed under the leg 10b. 

[0034] As shown in Fig. 2,thesupport 1 0ahas recess- 
es 1 0d to fit with the projections 9d of the lens member 
9. Thus, the lens member 9 is fixed to the lens support 
member 1 0 and does not shift from a predetermined po- 
sition. 
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[0035] Those surfaces of the abutting portions 10c 
which abut against the image sensing element 2 have 
uniform three-dimensional rough surfaces. These abut- 
ting surfaces serve as multi-point contacts on the image 
sensing element 2, so that they can disperse the load. 
[0036] As shown in Fig. 4, the outer diameter of the 
lens member 9 is larger than the long side of the image 
sensing element 2. The outer end of the support 10a is 
located on the outer side of the long-side end of the im- 
age sensing element 2, butthe leg 1 0b and abutting por- 
tions 1 0c of the lens support member 1 0 are located on 
the inner side of an effective diameter 9aa of the lens 
member 9. The abutting portions 1 0c are disposed, on 
an image non-sensing region 2b of the image sensing 
element 2, at positions inside a circle c corresponding 
to the effective diameter 9 aa of the lens member 9 which 
is indicated by a broken line. 

[0037] More specifically, although the lens member 9 
with its size unchanged cannot be disposed on the im- 
age sensing element 2 directly, it can be disposed 
through the lens support member 10. 
[0038] The image sensing element 2 is an image sen- 
sor, e.g., a CMOS image sensor, a CCD image sensor, 
or the like. The lower surface of the rectangular thin im- 
age sensing element 2 is attached to the upper surface 
of the substrate PC. As shown in Fig. 4, the photoelectric 
converting portion 2a having two-dimensional arrays of 
pixels and serving as an image sensing region is formed 
at the center of the upper surface of the image sensing 
element 2. To-be-abutted portions 2c, against which the 
abutting portions 10c of the lens support member 10 
abut, and a processing portion (not shown) are formed 
in the image non-sensing region 2b on the outer side of 
the photoelectric converting portion 2a. The to-be-abut- 
ted portions 2c are located inside the circle c corre- 
sponding to the effective diameter 9aa of the lens por- 
tion 9a. A plurality of pads (not shown) are arranged in 
the vicinity of the outer edge of the processing portion. 
The pads serving as connection terminals are connect- 
ed to the substrate PC through wires W, as shown in 
Fig. 2. The wires W are connected to predetermined cir- 
cuits on the substrate PC. 

[0039] The aperture plate 3 is fixed to the upper sur- 
face portion 9b around the lens portion 9a. The aperture 
plate 3 is made of a light-shielding material and has an 
opening 3a serving as the first aperture that regulates 
the aperture value (F value) of the lens portion 9a. 
[0040] The mirrorframe 4 is a housing made of a light- 
shielding material, and is arranged outside the optical 
member 1 . 

[0041] As shown in Figs. 1 and 2, the mirrorframe 4 
has a prismatic lower portion 4a and a cylindrical upper 
portion 4b. The lower end of the lower portion 4a is fixed 
to the substrate PC with an adhesive B. The inner sur- 
face of a partition 4c between the lower portion 4a and 
upper portion 4b of the mirror frame 4, and the leg 1 0b 
of the lens support member 1 0 of the optical member 1 
tightly fit with each other. Through this fitting, the optical 



member 1 is regulated in position by the mirrorframe 4 
so that, e.g. ; its rotation about the optical axis of the lens 
portion 9a is prevented. 

[0042] The optical member 1 is regulated in position 
5 by the mirror frame 4. Hence, when the mirror frame 4 
is positioned and arranged at a predetermined position 
on the substrate PC on the basis of the positioning elec- 
trical components 8a (to be described later), the optical 
member 1 can be arranged at a predetermined position 
on the substrate PC. Then, for example, the center of 
the photoelectric converting portion 2a of the image 
sensing element 2 provided to the substrate PC and the 
center of the optical axis of the lens portion 9a of the 
optical member 1 fitted with the mirror frame 4 can co- 
incide with each other. 

[0043] The optical member 1 is regulated in position 
by the mirror frame 4. Hence, when the mirror frame 4 
is arranged and fixed at the predetermined position on 
the substrate PC, the optical member 1 will not easily 
shift from its predetermined position. Thus, for example, 
a state wherein the center of the optical axis of the lens 
portion 9a of the optical member 1 and the center of the 
photoelectric converting portion 2a of the image sensing 
element 2 coincide with each other can be maintained 
easily. 

[0044] The light-shielding plate 5 is attached to the 
upper end of the upper portion 4b of the mirror frame 4 
with the adhesive B. The light-shielding plate 5 has an 
opening 5a serving as the second aperture at its center. 
[0045] The IR cut filter 6 is made of an infrared-ab- 
sorbing material, and is bonded below the opening 5a 
at the center of the light-shielding plate 5 with the adhe- 
sive B. 

[0046] The light-shielding plate 5 and IR cut filter 6 
constitute a cover member 11. In this manner, since the 
substrate PC, mirror frame 4, and cover member 1 1 are 
in tight contact with and bonded to each other, an image 
sensing portion 10 has a dust-proof, moistureproof 
structure. 

[0047] The pressing member 7 is formed of an elastic 
material such as a coil spring, and is arranged between 
the optical member 1 and the light-shielding plate 6. 
When the light-shielding plate 5 is attached to the mirror 
frame 4, the light-shielding plate 5 presses the pressing 
member 7 to elastically deform it. The pressing member 
7 presses the optical member 1 downward in Fig. 2 with 
a predetermined pressing force, to bias it toward the im- 
age sensing element 2. When the light-shielding plate 
5 applies a force toward the image sensing element 2 
below it, the pressing member 7 deforms elastically, so 
that a damping function of absorbing the elastic deform- 
ing force is effected. Hence, this force is not transmitted 
to the image sensing element 2 directly, thus preventing 
the image sensing element 2 from being broken. 
[0048] The electrical components 8 are those that are 
necessary for actuating the image sensing device 100 
to perform image processing. Since the electrical com- 
ponents 8 are formed on the substrate PC in this man- 
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ner, the image sensing device 1 00 can be easily mount- 
ed on various types of electronic devices easily as one 
unit. 

[0049] Each positioning electrical component 8a is, e. 
g., a capacitor, a resistor, a diode, or the like, and is ar- 
ranged between the image sensing element 2 and the 
mirror frame 4 on the substrate PC in Fig. 2 to be close 
to the mirror frame 4. The height from the substrate PC 
to the upper ends of the positioning electrical compo- 
nents 8a is larger than the height from the substrate PC 
to the upper end of the image sensing element 2. Also, 
the positioning electrical components 8a comprise four 
positioning electrical components 8a to surround the 
four corners inside the fixing portion of the lower portion 
4a of the mirror frame 4. Accordingly, the positioning 
electrical components 8a serve as positioning indices 
forthe mirror frame 4 when fixing themirrorframe4onto 
the substrate PC. As the upper ends of the positioning 
electrical components 8a are higher than the upper end 
of the image sensing element 2, the mirror frame 4 is 
prevented from coming into contact with the image 
sensing element 2 to damage the wires W or the like of 
the image sensing element 2. 

[0050] Each positioning electrical component 8a is 
not limited to, e.g., a capacitor, a resistor, or a diode, but 
can be any electrical component which is necessary for 
the image sensing device 100. 

[0051] When the image sensing device 100 is to be 
mounted on an electronic device, the flexible substrate 
FPC are connected to the substrate or the like of the 
electronic device so that it serves as an external con- 
nection terminal. 

[0052] In this manner, in the image sensing device 
1 00 according to the first embodiment, the optical mem- 
ber 1 is constituted by the lens member 9 and lens sup- 
port member 10. Thus, even when the leg 1 0b and abut- 
ting portions 10c of the optical member 1 of the image 
sensing element 2 are located inside the effective diam- 
eter 9aa of the lens portion 9a due to the structural ele- 
ment, e.g., the size, of the image sensing element 2 or 
photoelectric converting portion 2a, and furthermore 
even when the maximum length of a region surrounded 
by the bonding pad (not shown) arranged around the 
image sensing element 2 is smaller than the effective 
diameter 9aa of the lens portion 9a ; the lens member 9 
can be arranged as it is on the image sensing element 
2. Therefore, assuming that the image sensing element 
2 is available in various sizes and shapes, even when 
the lens member 9 is not formed to match the size or 
shape of the image sensing element 2, if the leg 1 0b of 
the lens support member 1 0 is located to match the size 
or shape of the image sensing element 2, the variations 
in size and shape of the image sensing element 2 can 
be coped with. More specifically, the image sensing el- 
ement 2 can be manufactured without being influenced 
by the size of the lens member 9. Thus, the degrees of 
freedom in the manufacture of the image sensing ele- 
ment 2 and accordingly of the image sensing device 1 00 



increase. For example, the image sensing element 2 
can be formed to be smaller than the lens member 9. 
Since the image sensing element 2 can be formed small 
without being influenced by the size of the lens member 
5 9, it can contribute to downsizing of the image sensing 
device 100. 

[0053] The lens member 9 and the lens support mem- 
ber 1 0 are arranged such that the projections 9d of the 
lens member 9 and the recesses 1 0d of the lens support 

10 member 1 0 fit with each other. Thus, the state wherein 
the center of the optical axis of the lens portion 9a and 
the center of the photoelectric converting portion 2a of 
the image sensing element 2 coincide with each other 
can be maintained. 

15 [0054] The shape, arrangement, and the like of the 
optical member 1 of the image sensing device 1 00 ac- 
cording to the first embodiment of the present invention 
are not limited to those described above. 
[0055] Modifications 12, 15, 18, and 21 of the optical 

20 member 1 will be described with reference to Figs. 5to 8. 

(First Modification of First Embodiment) 

[0056] The optical member 12 according to the first 
25 modification shown in Fig. 5 is constituted such that an 
aperture plate 13 and IR cut filter 14 can be disposed 
between a lens member 9 and lens support member 10. 
As indicated by the optical member 12, components 
such as an aperture plate, I R cut filter, and the like may 
30 be built between the lens member 9 and lens support 
member 10. 

(Second Modification of First Embodiment) 

35 [0057] The optical member 15 according to the sec- 
ond modification shown in Fig. 6 is constituted by a lens 
member 16 having a cylindrical lens portion 16a, and a 
support member 1 7 for supporting the lens member 16. 
[0058] Projections 16b for fitting with the support 
40 member 1 7 are formed on the lens member 1 6 such that 
they project in a direction perpendicular to the direction 
of the optical axis of the lens portion 1 6a. Recesses 1 7b 
serving as to-be-fitted portions that can fit with the pro- 
jections 1 6b are formed in a support 1 7a formed at the 
45 upper end of the support member 1 7. Therefore, when 
the projections 1 6b of the lens member 1 6 are fitted in 
the recesses 17b of the support member 17, the lens 
member 1 6 is supported by the support member 1 7 and 
is positioned in a direction perpendicularto the direction 
50 of the optical axis of the lens member 1 6 . As the recess- 
es 1 7b open upward, the lens member 1 6 can be fitted 
in the support member 17 from above accurately, mak- 
ing assembly easy. 

[0059] As the projections 1 6b, gates used when form- 
55 jng the lens member 1 6 with a mold may be used. In this 
case, the cost required by forming the projections 16b 
by molding can be economized. 
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(Third Modification of First Embodiment) 

[0060] The optical member 18 according to the third 
modification shown in Fig. 7 is constituted by a lens 
member 19 having a finder-lens-like lens portion 19a, 
and a lens support member 20 for supporting the lens 
member 19. 

[0061] Projections 1 9b for fitting with the lens support 
member 20 are formed on the lens member 19, such 
that they project in a direction perpendicular to the di- 
rection of the optical axis of the lens portion 19a. Re- 
cesses 20b serving as to-be-fitted portions that can fit 
with the projections 1 9b are formed in a support 20a of 
the lens support member 20. Thus, the finder-lens-like 
lens portion 1 9acan be built in the image sensing device 
accurately. 

(Fourth Modification of First Embodiment) 

[0062] The optical member 21 according to the fourth 
modification shown in Fig. 8 is constituted by a lens 
member 1 9 identical to that shown in Fig. 7, and a lens 
support member 22 for supporting the lens member 19. 
Recesses 22b serving as to-be-fitted portions that can 
fit with projections 1 9b of the lens member 19 are formed 
in a support 22a of the lens support member 22. Two 
pairs of cubic legs 23 may be formed below the support 
22a and recesses 22b, and may abut against to-be- 
abutted portions 2d of an image sensing element 2. 

Second Embodiment: 

[0063] The second embodiment of the present inven- 
tion will be described with reference to Figs. 9 and 10. 
The same portions as those in the first embodiment are 
denoted by the same reference numerals. Only portions 
that are different from their counterparts in the first em- 
bodiment will be described hereinafter. 
[0064] As shown in Figs. 9 and 1 0, an image sensing 
device 200 is constituted by a substrate PC having an 
opening 201 , an image sensing element 202 which clos- 
es the opening 201 from the lower surface of the sub- 
strate PC, an optical member 1 which abuts against a 
light-receiving surface as the surface of the image sens- 
ing element 202 from the upper surface of the substrate 
PC through the opening 201 to focus light on the image 
sensing element 202, an aperture plate 3 which adjusts 
the quantity of light that becomes incident on the optical 
member 1 . a mirror frame 4 which serves as an outer 
frame member for covering the image sensing element 
202 and opening 201 , a light-shielding plate 5 provided 
to the mirror frame 4 and having light-shielding proper- 
ties, a filter 6 supported by the light-shielding plate 5, a 
pressing member 7 arranged between the light-shield- 
ing plate 5 and optical member 1 to press the optical 
member 1 toward the substrate PC, positioning electri- 
cal components 8a arranged at predetermined positions 
on the substrate PC to position the optical member 1 , 



other electrical components 8 arranged on the substrate 
PC, a flexible substrate FPC serving as an external con- 
nection terminal extending from the substrate PC, and 
the like. 

5 [0065] For example, the image sensing element 202 
is a CMOS image sensor, a CCD image sensor, or the 
like. The upper surface at the end of the thin, rectangular 
image sensing element 202 is attached to the lower sur- 
face of the substrate PC. A rectangular photoelectric 
converting portion 202a having two-dimensional arrays 
of pixels and serving as an image sensing region is 
formed at the center of the upper surface of the image 
sensing element 202. When the image sensing element 
202 is attached to the lower surface of the substrate PC, 
the photoelectric converting portion 202a exposes from 
the upper surface of the substrate PC through the open- 
ing 201 formed in the substrate PC. 
[0066] The upper surface at the end of the image 
sensing element 202 and the lower surface of the sub- 
strate PC are attached to each other th rough bumps 203 
serving as electrodes. The image sensing element 202 
and substrate PC are electrically connected to each oth- 
er through the bumps 203. 

[0067] In more detail, bonding pads (not shown) serv- 
ing as connection members for connection with the im- 
age sensing element 202 are arranged on the lower sur- 
face of the substrate PC. The bumps 203 are formed on 
input/output terminals (not shown) formed at positions 
on the image sensing element 202 which correspond to 
the bonding pads around the photoelectric converting 
portion 202a. The input/output terminals of the image 
sensing element 202 and the bonding pads of the sub- 
strate PC are bonded to each other through the bumps 
203. Thus, the image sensing element 202 and sub- 
strate PC are electrically connected to each other. As a 
bonding method, for example, other than ultrasonic 
welding, an ACF (Anisotropic Conductive Film), an ACP 
(Anisotropic Conductive Paste), orthe like maybe used. 
[0068] In this manner, in the image sensing device 

200 according to the second embodiment, the image 
sensing element 202 is arranged to close the opening 

201 of the substrate PC from the lower surface of the 
substrate PC, and the optical member 1 is arranged 
such that it abuts against the photoelectric converting 
portion 202a of the image sensing element 202 from the 
upper surface of the substrate PC through the opening 
201 . Thus, projection of the optical member 1 from the 
upper surface of the substrate PC in the perpendicular 
direction can be suppressed by an amount correspond- 
ing to the thickness of the substrate PC. Hence, the 
thickness of the image sensing device 200 can be re- 
duced by suppressing projection of the optical member 
1. 



[0069] The third embodiment of the present invention 
will be described. The same portions as those in the first 
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and second embodiments described above are denoted 
by the same reference numerals, and a detailed descrip- 
tion thereof will be omitted. Only portions that are differ- 
ent from their counterparts in the first and second em- 
bodiments will be described hereinafter. 
[0070] Fig. 11 is a partially omitted sectional view of 
an image sensing device 300 according to the third em- 
bodiment of the present invention. 
[0071] As shown in Fig. 1 1 , an optical member 301 of 
the image sensing device 300 is constituted by a first 
lens member 310, a second lens member 320 serving 
as an auxiliary optical member which is arranged above 
the first lens member 31 0 through an aperture plate 303 
which adjusts the quantity of lightthat becomes incident 
on the first lens member 310, and a lens support mem- 
ber 330 which supports the first lens member 310 and 
abuts against the surface of an image sensing element 
202 from the upper surface of a substrate PC through 
an opening 201 .The optical axis of thefirst lens member 
31 0 and that of the second lens member 320 are iden- 
tical. 

[0072] The first lens member 31 0 has a tubular lower 
leg 310b around its lens portion 310a. An abutting por- 
tion 31 0c which abuts against the lens support member 
330 is formed at the lower end of the lower leg 310b. 
The outer portion of the first lens member 310 abuts 
against a partition 4c of a mirror frame 4 such that the 
first lens member 310 fits with the partition 4c. This 
makes positioning of thefirst lens member 310 reliable. 
[0073] The aperture plate 303, made of a light-shield- 
ing material and having an opening 303a as an aperture 
that regulates the F-number of the lens portion 31 0a, is 
fixed to the upper surface of the tubular lower leg 31 0b 
of thefirst lens member 310 and around the lens portion 
31 0a with an adhesive. 

[0074] The second lens member320 has atubular up- 
per leg 320b around its lens portion 320a. The aperture 
plate 303 is fixed to the lower surface of the upper leg 
320b with an adhesive. The second lens member 320 
presses the second lens member 320 downward in Fig. 
11 with a predetermined pressing force by a pressing 
member 7 arranged between the second lens member 
320 and a light-shielding plate 5, to bias the first lens 
member 310 toward the image sensing element 202 
through the aperture plate 303. 

[0075] The lens support member 330 is made of a 
light-shielding plastic material for preventing internal re- 
flection of the first lens member 310. The lens support 
member 330 has a saucer-like support 330a formed at 
the upper end of the lens support member 330 to abut 
against the abutting portion 31 0c of the lens member 9 
to support the first lens member 31 0 ; a tubular leg 330b 
formed on the lower portion of the support 330a, and 
four abutting portions 330c formed on the lower portion 
of the leg 330b to abut against the image sensing ele- 
ment 202. 

[0076] In this manner, in the image sensing device 
300, thefirst lens member31 0 and second lens member 



320 are used in a complex manner as the optical mem- 
ber 301 . Since the optical functions and the like of the 
first and second lens members 310 and 320 are com- 
bined, the range of the function as an optical member 
5 can be widened. As a result, a higher-function image 
sensing device, even though it is compact, can be ob- 
tained. 

[0077] Projections may be formed on the lower por- 
tion of the abutting portion 310c of thefirst lens member 

10 31 0, and the support 330a of the lens support member 
330 may have recesses that can fit with the projections. 
In this case, the first lens member 31 0 and lens support 
member 330 are fixed more securely, so that they are 
prevented from shifting from predetermined positions. 

15 [0078] A portable terminal in which the image sensing 
device is mounted will be described by way of an image 
sensing device 100. 

[0079] As shown in Figs. 12A and 12B, the example 
of the portable terminal of the present invention is, e.g., 

20 a foldable portable cellular phone set T (to be merely 
referred to as a portable cellular phone set T hereinaf- 
ter). An upper housing 71 serving as a case having a 
display screen D and a lower housing 72 having opera- 
tion buttons P are connected to each other through a 

25 hinge 73 such that they can be opened/closed. The im- 
age sensing device 100 is incorporated below the dis- 
play screen D formed on the inner surface (the surface 
having the display screen D) of the upper housing 71 . 
The image sensing device 100 (optical member 1) can 

30 obtain light from the outer surface of the upper housing 
71. 

[0080] When the low-profile image sensing device 
1 00 is incorporated in the portable cellular phone set T 
in this manner, the portable cellular phone set T can 

35 have a lower profile. If the functions of the image sensing 
device 100 are selectively used in accordance with the 
distance from the image sensing target and the image 
sensing atmosphere, the portable cellular phone set T 
can have a high value added. Other constituent ele- 

40 ments of the portable cellular phone set T are known, 
and a detailed description thereof will accordingly be 
omitted. 

[0081] In the portable cellular phone set T described 
above, the image sensing device 100 described in the 

45 first embodiment is mounted. Alternatively, the image 
sensing device 200 or 300 described in the second or 
third embodiment may be used instead. In this case, the 
projection amount of the optical member 1 in the direc- 
tion of the optical axis decreases by an amount corre- 

50 sponding to the thickness of the substrate PC. Thus, a 
lower-profile portable cellular phone set T is realized. 
[0082] Several embodiments and modifications of the 
present invention have been described so far. Note that 
the present invention should not be understood limitedly 

55 to the above embodiments and modifications, but can 
be changed and improved when necessary. For exam- 
ple, in the second and third embodiments, the optical 
member 1 described in the first embodiment is used. Al- 



8 



15 



EP 1 429 168 A2 



16 



ternatively, the optical member 12, 15, 18, or 21 as a 
modification of the optical member 1 may be mounted. 
[0083] Regarding the various types of optical mem- 
bers described above, the shapes and the like of the 
lens member and lens support member that form the 
optical member are not limited to those described 
above. For example, the shapes, number, and the like 
of the fitting portions of the lens member and lens sup- 
port member are not limited. Similarly, in the lens sup- 
port member, the shapes, number, and the like of the 
legs that abut against the image sensing element are 
not limited. For example, the lens support member and 
the image sensing element may abut against each other 
through a rough surface, or through a tight-contact sur- 
face. 

[0084] The substrate PC is not limited to a hard one 
but can be a flexible one. 

[0085] Although a CMOS image sensor is used as the 
image sensing element 2 or 200 in the above embodi- 
ments, a CCD (Charge Coupled Device) image sensor 
may be used as the image sensing element. 
[0086] The image sensing device according to the 
present invention can be incorporated in various types 
of equipments, e.g., a portable cellular phone, a person- 
al computer, a PDA, an AV device, a television set, a 
household electrical appliance, and the like. 

Claims 

1. An image sensing device comprising a substrate 
having an image sensing element, and an optical 
member for forming an image of an object on an 
image sensing region of said image sensing ele- 
ment, wherein said optical member comprises 

a lens member, and 

a lens support member which has a support for 
supporting said lens member and which is ar- 
ranged to abut against an image non-sensing 
region of said image sensing element. 

2. An image sensing device comprising a substrate 
having an opening, an image sensing element at- 
tached to a lower surface of said substrate to close 
at least part of the opening, and an optical member 
forforming an image of an object on an image sens- 
ing region of said image sensing element, wherein 
said optical member comprises 



3. A device according to claim 1 or2, wherein an outer 
end of said support is located on an outer side of 
said image sensing element. 

5 4. A device according to any one of claims 1 to 3 
wherein, in said support, said lens memberfits with 
said lens support member. 

5. A device according to claim 4. wherein said lens 
10 member has a projection projecting in a direction 
perpendicular to a direction of an optical axis, and 
said support has a recess which is to fit with said 
projection and which opens upward. 

15 6. A device according to any one of claims 1 to 5, 
wherein said lens support member has light-shield- 
ing properties. 

7. A device according to any one of claims 1 to 6, 
20 wherein at least one of an aperture plate and an IR 

cut filter is inserted between said lens member and 
said lens support member. 

8. A device according to any one of claims 1 to 7, 
25 wherein an abutting surface of said lens support 

member which abuts against the image non-sens- 
ing region of said image sensing element has a uni- 
form three-dimensional surface. 

30 9. An image sensing device comprising an image 
sensing portion including an image sensing ele- 
ment having a photoelectric converting portion, a 
substrate for holding said image sensing element 
and having an external connection terminal for an 

35 electrical signal, an optical member forforming an 
image of an object on said photoelectric converting 
portion, and a housing having an opening and made 
of a light-shielding member to cover said 5 optical 
member said optical member having a height of not 

40 more than 10 mm in a direction of an optical axis, 
wherein said optical member comprises 

a lens member, and 

a lens support member for supporting said lens 
45 member 1 0 and arranged to abut against an im- 

age non-sensing region of said image sensing 
element. 

10. A portable electronic device wherein an image 
50 sensing device according to any one of claims 1 to 
9 is mounted in a case thereof. 



a lens member, and 
a lens support member which has a support for 
supporting said lens member and which is ar- 
ranged to abut against an image non-sensing 
region of said imagesensing devicefroman up- 55 
per surface of said substrate through the open- 
ing. 
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FIG. 10 
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